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Description
TECHNICAL FIELD

[0001] The present invention relates to a fixing device
for use in image forming apparatuses such as copying
machines, printers and facsimiles, and to an image form-
ing apparatus using the fixing device.

BACKGROUND ART

[0002] Conventionally, there have been a fixing device
including a fixing roller and a pressure roller (see JP
10-74017 A). Thefixing roller is heated by induction heat-
ing. The fixing roller and the pressure roller respectively
heats and pressurizes recording paper so as to fiximages
on the recording paper.

[0003] Whensmall-size recording paperis continuous-
ly fed, heat is not removed in non-paper feed areas of
the fixing roller and the pressure roller. This causes a
problem that the temperature of the non-paperfeed areas
becomes higher than that of paper feed areas.

[0004] Asasolutiontothe problem, atemperature sen-
sor which is provided at an end of the fixing roller detects
the state of temperature rise in the non-paper feed areas.
Based on values that the temperature sensor detects, a
cooling fan is operated, and current flow to coils and con-
veyance of recording materials are stopped.

[0005] Inthe conventional fixing device, a highest-tem-
perature position of the fixing roller in the axial direction
thereof varies depending on the size of paper sheets to
be fed Therefore, it is difficult to accurately obtain the
state of temperature rise in the non-paper feed areas for
all sizes of paper sheets including indeterminately formed
paper sheets.

[0006] Particularly, in the case of feeding the indeter-
minately formed paper sheets, the state of temperature
rise in the non-paper feed area of the fixing roller may be
misidentified, which may cause damage such as break-
age to the fixing device.

[0007] JP 20050 17965 A and JP 2004 157503 A are
concerned withimage forming apparatuses. JP 8248812
A is concerned with a fixing device.

SUMMARY OF INVENTION

[0008] An object of the present invention is to provide
an image forming apparatus inexpensively capable of
detecting rise of temperature in a fixing roller with more
sufficient precision so as to effectively control tempera-
ture rise in a non-paper feed area and to prevent break-
age.

[0009] Inordertoachieve the above-mentioned object,
one aspect of the present invention provides a fixing de-
vice according to claim 1.

[0010] Thewording "control of fixing operation"is here-
in used to refer to, for example, controlling a conveyance
interval of continuously conveyed recording materials,
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controlling the conveying speed of recording materials,
controlling the heating temperature of the heating sec-
tion, controlling stop or start of the fixing operation, and
controlling operation of the heating section.

[0011] Inthefixing device ofthe invention, temperature
of the soaking member is measured wherein the soaking
member contacts the fixing-side rotation unit or the pres-
sure-side rotation unit. The soaking member is excellent
in thermal conductivity, so that the soaking member
maintains generally flat distribution of temperature in the
axial direction even when small-size recording materials
are continuously fed. Therefore, measuring a tempera-
ture of part of the soaking member makes it possible to
identify temperature distribution of the entire region of
the fixing-side rotation unit or the pressure-side rotation
unit. In short, it is possible to precisely estimate the tem-
perature distribution of the fixing-side rotation unit or the
pressure-side rotation unit including the non-paper feed
area of the recording material.

[0012] The fixing operation is controlled based on the
temperature of the soaking member measured by the
temperature measurement section. Thus, optimal control
can be performed to suppress the temperature rise in the
non-paper feed area according to the estimated temper-
ature distribution of the fixing-side rotation unit or the
pressure-side rotation unit. This makes it possible to pre-
vent any damage on the fixing device without reducing
user-friendliness beyond necessity.

BRIEF DESCRIPTION OF DRAWINGS

[0013] The present invention will become more fully
understood from the detailed description given herein-
below and the accompanying drawings which are given
by way of illustration only, and thus are not limitative of
the present invention, and wherein:

Fig. 1 shows a simplified structure view of an image
forming apparatus in one embodiment of the inven-
tion;

Fig. 2 shows a cross-sectional structure view of a
fixing device in one embodiment of the invention;
Fig. 3 shows a simplified view of the fixing device;
Fig. 4A shows a data table for controlling a paper
sheet interval;

Fig. 4B shows another data table for controlling the
paper sheet interval;

Fig. 5A shows a data table for controlling a paper
sheet conveying speed;

Fig. 5B shows another data table for controlling of
the paper sheet conveying speed;

Fig. 6A shows a data table for controlling heating
temperature;

Fig. 6B shows another data table for controlling of
the heating temperature;

Fig. 7A shows a data table for controlling the paper
sheetconveying speed and the heating temperature;
Fig. 7B shows another data table for controlling of
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the paper sheet conveying speed and the heating
temperature;

Fig. 8A shows a data table for controlling a print op-
eration;

Fig. 8B shows another data table for controlling of
the print operation;

Fig. 9A shows a data table for controlling a degauss-
ing coil;

Fig. 9B shows another data table for controlling the
degaussing coil; and

Fig. 10 shows a simplified structure view of the fixing
device in another embodiment of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinbelow, embodiments of the present in-
vention will be described in details with reference to the
drawings by way of illustration.

First Embodiment

[0015] An image forming apparatus schematically
shown in Fig. 1 is a color printer. The image forming ap-
paratus has an intermediate transfer belt 102 as a belt
member in a generally central inner portion of the image
forming apparatus. Under a lower horizontal portion of
the intermediate transfer belt 102, four imaging units
106Y, 106M, 106C and 106K are juxtaposed along with
the intermediate transfer belt 102, wherein the four im-
aging units 106Y, 106M, 106C and 106K respectively
correspond to colors of yellow (Y), magenta (M), cyan
(C) and black (K). The imaging units 106Y, 106M, 106C
and 106K have photoconductor drums 107Y, 107M,
107C and 107K, respectively.

[0016] A charger 108, a print head section 109, a de-
veloping device 110, a primary transfer roller 111Y,
111M, 111C or 111K, and a cleaner 112 are placed in
this order around the photoconductor drum 107Y, 107M,
107C or 107K along the rotation direction thereof. The
primary transfer rollers 111Y, 111M, 111C and 111K re-
spectively face the photoconductor drums 107Y, 107M,
107C and 107K across the intermediate transfer belt 102.
[0017] A portion of the intermediate transfer belt 102
supported by adrivingroller 105 is putin pressure contact
with a secondary transfer roller 103. A nip section is
formed by the secondary transfer roller 103 and the in-
termediate transfer belt 102 so as to form a secondary
transfer region 130.

[0018] A fixing device 120 is placed on a paper con-
veying path located downstream of the secondary trans-
fer region 130. The fixing device 120 has a fixing roller
1, a pressure roller 2 and an electromagnetic induction
heating section 4. A pressure contact part between the
fixing roller 1 and the pressure roller 2 serves as a fixing
nip area 131.

[0019] A picture paper cassette 117 is detachably
placed in a lower part of the image forming apparatus. A
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stack of paper sheets P are stored in the picture paper
cassette 117. The paper sheets are sent out one by one
from a topmost paper sheet into the conveying path by
rotation of a feed roller 118.

[0020] An AIDC (Auto Image Density Control) sensor
119, which serves as a resist sensor as well, is placed
in between the secondary transfer region 130 and the
imaging unit 106K located most downstream of the inter-
mediate transfer belt 102.

[0021] Description is now given on operation of the
above-structured image forming apparatus.

[0022] Upon reception of an image signal input from
an external unit (e.g., personal computer) into an image
signal processing section (not shown) of the image form-
ing apparatus, the image signal processing section con-
verts the image signal into digital image signals of yellow
(Y), magenta (M), cyan (C) and black (K). Based on the
input digital signals, print head sections 109 of the re-
spective imaging units 106Y, 106M, 106C and 106K are
made to emit light for exposure.

[0023] Accordingly, electrostatic latentimages formed
on the respective photoconductor drums 107Y, 107M,
107C and 107K are developed by developing devices
110 into toner images of respective colors.

[0024] The toner images of respective colors are then
superposed on top of the intermediate transfer belt 102
to be primarily transferred due to the function of the pri-
mary transfer rollers 111Y, 111M, 111C, and 111K, while
the intermediate transfer belt 102 moves in an arrow A
direction.

[0025] Thus, the toner images formed on the interme-
diate transfer belt 102 reach the secondary transfer re-
gion 130 by movement of the intermediate transfer belt
102. The superposed toner images of respective colors
are secondarily transferred together onto a paper sheet
P in the secondary transfer region 130 by the function of
the secondary transfer roller 103.

[0026] The toner images secondarily transferred onto
the paper sheet P then reach the fixing nip area 131. In
the fixing nip area 131, the toner images are fixed onto
the paper sheet P by the fixing roller 1, which is induction-
heated by the electromagnetic induction heating section
4, and the pressure roller 2.

[0027] The paper sheet P on which the toner images
arefixed is then discharged into a paper ejection tray 113
via a paper ejecting roller 114.

[0028] As shown in Figs. 2 and 3, the fixing device 120
is composed of a fixing roller 1 as a fixing-side rotation
unit, a pressure roller 2 as a pressure-side rotation unit,
a soaking roller 3 as a soaking member, and an electro-
magnetic induction heating section 4 as a heating sec-
tion.

[0029] The fixing roller 1 and the pressure roller 2 con-
tact with each other to convey the paper sheet P as a
recording material while fixing the toner on the paper
sheet P. Incidentally, an overhead projector (OHP) sheet
as well as the papersheet P may be used as the recording
material.
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[0030] The fixing roller 1 has a cored bar layer, a heat
insulating layer, an electromagnetic induction exothermic
layer, an elastic layer and a releasing layer which are
placed in this order from inside. The pressure roller 2 has
a cored bar layer, a heat insulating layer and a releasing
layer which are placed in this order from inside.

[0031] The fixing roller 1 is heated by using the elec-
tromagnetic induction heating section 4. Specifically, the
electromagnetic induction heating section 4 heats the
electromagnetic induction exothermic layer of the fixing
roller 1.

[0032] The soaking roller 3 contacts the pressureroller
2. This contact assists heat transfer between the surfaces
of the fixing roller 1 and the pressure roller 2 and equal-
izes the surface temperatures of the fixing roller 1 and
the pressure roller 2. In other words, the soaking roller 3
suppresses uneven temperature distributions of the fix-
ing roller 1 and the pressure roller 2 in the axial direction
thereof. The soaking roller 3 is a metallic roller made of
an aluminum base material or a copper base material,
for example.

[0033] The fixing roller 1, the pressure roller 2 and the
soaking roller 3 are arranged in parallel with each other.
Both end portions of each of those rollers are rotatably
supported by unshown bearing members.

[0034] The pressure roller 2 is biased toward the fixing
roller 1 by an unshown pressurizing mechanism such as
springs, so that the fixing nip area 131 is formed by the
fixing roller 1 and the pressure roller 2. The soaking roller
3 is also put in pressure contact with the pressure roller
2 in a similar manner.

[0035] The pressure roller 2 is rotated clockwise, at a
predetermined circumferential speed by an unshown
drive mechanism. The fixing roller 1 is rotated as shown
with an arrow following after rotation of the pressure roller
2 by frictional force due to pressure contact with the pres-
sure roller 2 in the fixing nip area 131. The soaking roller
3 is also rotated similarly by frictional force due to pres-
sure contact of the pressure roller 2.

[0036] The surface temperature of the fixing roller 1 is
detected by a temperature sensor 9. Signals of the tem-
perature sensor 9 are input into a coil control section 8.
The temperature sensor 9 is, for example, a noncontact-
type infrared sensor. The temperature sensor 9 is placed
at the axially central portion of the fixing roller 1.

[0037] The coil control section 8 controls heating and
temperature of the fixing roller 1 based on the signal of
the temperature sensor 9. Specifically, based on the sig-
nal of the temperature sensor 9, the coil control section
8 controls a high-frequency inverter 7 so as to increase
or decrease electric power supply from the high-frequen-
cy inverter 7 to the electromagnetic induction heating
section 4. Thereby, the surface temperature of the fixing
roller 1 is automatically controlled to be kept constant.
[0038] The electromagnetic induction heating section
4 has an exciting coil 42, a degaussing coil 43, and cores
44 and 45. The exciting coil 42 is so structured that a
lead wire is coiled along the longitudinal (i.e. axial) direc-
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tion of the fixing roller 1. The exciting coil 42 is connected
to the high-frequency inverter 7 and receives high-fre-
quency power of 10 to 100 kHz and 100 to 2000 W. The
exciting coil 42 is formed from a litz wire composed of
tens to hundreds of bundled thin wires coated with heat-
resistant resin.

[0039] The degaussing coil 43 is rolled along the lon-
gitudinal direction of the exciting coil 42 and placed on
both longitudinal ends of the fixing roller 1 with reference
to the longitudinal center of the fixing roller 1 where the
paper sheets are conveyed.

[0040] The magnetic flux induced by the exciting coil
42 passes through the inside of a main core 44 and edge
cores 45 and travels through the electromagnetic induc-
tion exothermic layer of the fixing roller 1. Thereby, eddy
current is induced in the electromagnetic induction exo-
thermic layer to generate Joule heat.

[0041] The exciting coil 42 and the degaussing coil 43
are connected to the high-frequency inverter 7 having a
change switch. In feeding large-size paper sheets P, only
the exciting coil 42 is operated, and the degaussing coil
43 does not function as a coil.

[0042] The degaussing coil 43 functions as an exces-
sive temperature rise suppression section in such a way
as to suppress excessive temperature rise in non-paper
feed areas of a small-size paper sheet P in the contact
part between the fixing roller 1 and the pressure roller 2.
The word "non-paper feed area" is herein defined as an
axial outer area of the contact part between the fixing
roller 1 and the pressure roller 2 than an area of the con-
tact part where the small-size paper sheet P passes. The
word "small-size paper sheet" refers to a paper sheet
having a width smallerthan amaximume-size paper sheet.
In this fixing device, at least two kinds of paper sheets
can be used to fix toner thereon: a large-size paper sheet
and a small-size paper sheet whose width (length in the
axial direction of the fixing roller 1) is narrower than that
of the large-size paper sheet.

[0043] Whenitis determined based onthetemperature
of the soaking roller 3 measured by the temperature
measurement section 10 that the temperature of the non-
paper feed area is increased due to feeding of the paper
sheets P, the degaussing coil 43 is operated to generate
amagneticfield in the direction of disturbing the magnetic
field of the exciting coil 42 so as to achieve the demag-
netization effect. As a result, the power of the magnetic
field generated from the exciting coil 42 is decreased only
in an area where the degaussing coil 43 is present, so
that the heat value of the fixing roller 1 is decreased only
in the range where the degaussing coil 43 exists. In other
words, placement of the degaussing coil 43 makes it pos-
sible to reduce excessive temperature rise in the non-
paper feed area (rise of the temperature in the end por-
tions) at the time of feeding the small-size paper sheets
P. In the case where a few small-size paper sheets P are
fed for fixing operation after large-size paper sheets P
arefed, and then large-size paper sheets P are fed again,
the end portions do not suffer temperature fall, and toner
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can sufficiently be fixed on the large-size paper sheets
P. Since a small number of the small-size paper sheets
P are fed in the above case, the problem of excessive
temperature rise in the end portions does not arise.
[0044] The fixing device 120 has a temperature meas-
urement section 10, a print information input section 11
and a fixing operation control section 13.

[0045] The temperature measurement section 10
measures the temperature of the soaking roller 3. The
temperature measurement section 10 is a noncontact
temperature sensor which does not contact with the
soaking roller 3.

[0046] The print information input section 11 inputs
print information of the paper sheets P. The print infor-
mation of the paper sheet P may be manually input in
advance in the print information input section 11, or the
print information of the paper sheet P may be automati-
cally input in response to a signal from a size sensor
provided in a feed section. The phrase "print information
of the paper sheet" herein refers to, for example, the size
of the paper sheet, the kind of the paper sheet, the basis
weight of the paper sheet, the amount of toner adhering
to the paper sheet and the like.

[0047] The fixing operation control section 13 controls
fixing operation based on the print information input by
the printinformation input section 11 and the temperature
of the soaking roller 3 measured by the temperature
measurement section 10.

[0048] The phrase "control of fixing operation" herein
refers to, for example, controlling a conveyance interval
of continuously conveyed paper sheets P, controlling a
conveying speed of the paper sheets P, controlling a
heating temperature of the electromagnetic induction
heating section 4, controlling stop or start of fixing oper-
ation, controlling operation of the electromagnetic induc-
tion heating section 4 and the like. The phrase "controlling
operation of the electromagnetic induction heating sec-
tion 4" refers to, for example, controlling ON or OFF of a
degaussing coil when the electromagnetic induction
heating section 4 includes the degaussing coil, or refers
to controlling ON or OFF of a degaussing shield when
the electromagnetic induction heating section 4 includes
the degaussing shield.

[0049] Description is now given on fixing operation.
When the pressure roller 2 is rotated, the fixing roller 1
is rotated following after the rotation of the pressure roller
2. The fixing roller 1 is heated by using the electromag-
netic induction heating section 4 so as to put the fixing
roller 1 under automatic control to keep the surface tem-
perature constant. In this state, a paper sheet P carrying
an unfixed toner image is introduced into the fixing nip
area 131 formed between the fixing roller 1 and the pres-
sure roller 2. In this case, the face of the paper sheet P
carrying the unfixed image faces the fixing roller 1.
[0050] The paper sheet P introduced into the fixing nip
area 131 between the fixing roller 1 and the pressure
roller 2 is conveyed in the state of being held in the fixing
nip area 131 while being heated by the fixing roller 1.
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Thereby, the unfixed toner image is melt and fixed onto
the paper sheet P, and then the paper sheet P is dis-
charged.

[0051] In the case of printing maximum-size paper
sheets, printing is performed while the temperature of
the fixing roller 1 is controlled to reach target temperature
by the temperature sensor 9, and while the paper sheet
interval and the conveying speed are controlled to main-
tain predetermined values.

[0052] In the case of feeding small-size paper sheets,
the fixing operation control section 13 estimates the state
of temperature rise in the fixing roller 1 based on the
temperature of the soaking roller 3 measured by the tem-
perature measurement section 10, and controls the fixing
roller 1 by switching over the target temperature of the
fixing roller 1, the paper interval, the conveying speed
and the like based on the temperature of the soaking
roller 3 and the print information of the paper sheet P in
such a way that the temperature of the non-paper feed
area of the fixing roller 1 may not exceed a prescribed
temperature.

[0053] According tothe above-structuredfixing device,
the temperature of the soaking roller 3 which is in contact
with the pressure roller 2 is measured. The soaking mem-
ber 3is excellentinthermal conductivity, so thatthe soak-
ing roller 3 maintains generally flat axial temperature dis-
tribution even when small-size paper sheets P are con-
tinuously fed. Therefore, measuring the temperature of
a part of the soaking roller 3 makes it possible to identify
the temperature distribution of the entire regions of the
fixing roller 1 and the pressure roller 2. In short, it be-
comes possible to estimate the temperature distribution
state of the fixing roller 1 and the pressure roller 2 includ-
ing the non-paper feed area of the paper sheet P with
sufficient precision.

[0054] The fixing operation is controlled based on the
print information input by the print information input sec-
tion 11 and the temperature of the soaking roller 3 meas-
ured by the temperature measurementsection 10. There-
fore, optimal control can be implemented that suppresses
the temperature rise in the non-paper feed area, based
on the estimated temperature distribution state of the fix-
ing roller 1 and the pressure roller 2. This makes it pos-
sible to prevent damage on the fixing device without re-
ducing user-friendliness more than necessary.

[0055] The above-structured image forming apparatus
has the fixing device, so that durability of the image form-
ing apparatus can be enhanced.

[0056] It should be noted that the temperature of the
non-paper feed area increases in proportion to the paper
size (width size), the basis weight of paper sheets, the
toner adhering amount, and the number of continuously
fed paper sheets.

[0057] In addition, the print information input section
11 is notindispensable. The fixing operation may be con-
trolled by using the fixing operation control section 13,
based on only the temperature of the soaking roller 3
measured by the temperature measurement section 10.
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[0058] Description is now given on specific fixing op-
eration by the fixing operation control section 13 with ref-
erence to Figs. 4A to 9B. Figs. 4A, 5A, ..., 9A show ex-
amples of simplified control regardless of the paper size.
Figs. 4B, 5B, ..., 9B show further developed examples of
Figs. 4A, 5A, ..., 9A involving print information.

[0059] Figs. 4A and 4B show control of a conveyance
interval (paper sheet interval) of continuously conveyed
paper sheets P. Figs. 4A and 4B show control data as a
table. These data are stored in the fixing operation control
section 13.

[0060] In Fig. 4A, the paper sheet interval when the
temperature of the soaking roller 3 is smaller than 95 °C
is used as a standard paper sheet interval. When the
temperature of the soaking roller 3 is higher than 125 °C,
the paper sheet interval is set 4 times the standard paper
sheetinterval by using the fixing operation control section
13. In short, the fixing operation control section 13 makes
the paper sheet interval larger as the temperature of the
soaking roller 3 is higher. In Fig. 4A, the paper size (width
size) as print information is not used as an element of
control. All the paper sizes are 90 to 265mm in width.
[0061] InFig. 4B, the printinformation includes various
paper sizes (width sizes). The paper sheet interval when
the temperature of the soaking roller 3 is smaller than 95
°C is used as a standard paper sheet interval. When the
temperature of the soaking roller 3 is higher than 125 °C
and when the paper size (width size) is small size (90 to
145mm), the paper sheet interval is set 4 times the stand-
ard paper sheet interval by using the fixing operation con-
trol section 13. In short, the fixing operation control sec-
tion 13 makes the paper sheet interval larger as the tem-
perature of the soaking roller 3 is higher. The fixing op-
eration control section 13 also makes the paper sheet
interval larger as the paper size is smaller.

[0062] Therefore, the temperature rise can easily be
suppressed in the non-paperfeed area, as shown in Figs.
4A and 4B.

[0063] Figs. 5A and 5B show control of the conveying
speed of continuously conveyed paper sheets P (paper
sheet conveying speed). Figs. 5A and 5B show control
data as a table. These data are stored in the fixing oper-
ation control section 13.

[0064] In Fig. 5A, the paper sheet conveying speed
when the temperature of the soaking roller 3 is smaller
than 95 °Cis used as a standard conveying speed. When
the temperature of the soaking roller 3 is higher than 125
°C, the conveying speed is set 0.6 times the standard
conveying speed by using the fixing operation control
section 13. In short, the fixing operation control section
13 makes the conveying speed slower as the tempera-
ture of the soaking roller 3 is higher. In Fig. 5A, the paper
size (width size) as print information is not used as an
element of control. All the paper sizes are 90 to 265mm
in width.

[0065] InFig. 5B, the printinformation includes various
paper sizes (width sizes). The paper sheet conveying
speed when the temperature of the soaking roller 3 is
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smaller than 95 °C is used as a standard conveying
speed. When the temperature of the soaking roller 3 is
higher than 125 °C and when the paper size (width size)
is small size (90 to 145mm), the conveying speed is set
0.6 times the standard conveying speed by using the
fixing operation control section 13. In short, the fixing
operation control section 13 makes the conveying speed
slower as the temperature of the soaking roller 3 is higher.
The fixing operation control section 13 also makes the
conveying speed slower as the paper size is smaller.
[0066] Therefore, as shown in Figs. 5A and 5B, the
temperature rise can easily be suppressed in the non-
paper feed area.

[0067] Figs. 6A and 6B show control of the heating
temperature (heating temperature) of the electromagnet-
icinduction heating section 4. Figs. 6A and 6B show con-
trol data as a table. These data are stored in the fixing
operation control section 13.

[0068] In Fig. 6A, the heating temperature when the
temperature of the soaking roller 3 is smaller than 95 °C
is used as a standard heating temperature. When the
temperature of the soaking roller 3 is higher than 125 °C,
the heating temperature is set 5 °C lower than the stand-
ard heating temperature by using the fixing operation
control section 13. In short, the fixing operation control
section 13 makes the heating temperature lower as the
temperature of the soaking roller 3 is higher. In Fig. 6A,
the paper size (width size) as printinformation is not used
as an element of control. All the paper sizes are 90 to
265mm in width.

[0069] InFig. 6B, the printinformation includes various
paper sizes (width sizes). The heating temperature when
the temperature of the soaking roller 3 is smaller than 95
°C is used as a standard heating temperature. When the
temperature of the soaking roller 3 is higher than 125 °C
and when the paper size (width size) is small size (90 to
145mm), the heating temperature is set 5 °C lower than
the standard heating temperature by using the fixing op-
eration control section 13. In short, the fixing operation
control section 13 makes the heating temperature lower
as the temperature of the soaking roller 3 is higher. The
fixing operation control section 13 also makes the heating
temperature lower as the paper size is smaller.

[0070] Therefore, as shown in Figs. 6A and 6B, the
temperature rise can easily be suppressed in the non-
paper feed area.

[0071] Figs. 7A and 7B show control of the conveying
speed (paper sheet conveying speed) of continuously
conveyed paper sheets P and control of the heating tem-
perature (heating temperature) of the electromagneticin-
duction heating section 4. Figs. 7A and 7B show control
data as a table. These data are stored in the fixing oper-
ation control section 13.

[0072] In Fig. 7A, the paper sheet conveying speed
when the temperature of the soaking roller 3 is smaller
than 95 °C is used as a standard conveying speed. When
the temperature of the soaking roller 3 is higher than 125
°C, the conveying speed is set 0.8 times the standard
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conveying speed by using the fixing operation control
section 13. Further, the heating temperature when the
temperature of the soaking roller 3 is smaller than 95 °C
is used as a standard heating temperature. When the
temperature of the soaking roller 3 is higher than 125 °C,
the heating temperature is set 15 °C lower than the stand-
ard heating temperature by using the fixing operation
control section 13. In short, the fixing operation control
section 13 makes the conveying speed slower and the
heating temperature lower as the temperature of the
soaking roller 3 is higher. In Fig. 7A, the paper size (width
size) as print information is not used as an element of
control. All the paper sizes are 90 to 265mm in width.
[0073] InFig. 7B, the printinformation includes various
paper sizes (width sizes). The conveying speed when
the temperature of the soaking roller 3 is smaller than 95
°C is used as a standard conveying speed. When the
temperature of the soaking roller 3 is higher than 125 °C
and when the paper size (width size) is small size (90 to
145mm), the conveying speed is set 0.8 times the stand-
ard conveying speed by using the fixing operation control
section 13. Further, the heating temperature when the
temperature of the soaking roller 3 is smaller than 95 °C
is used as a standard heating temperature. When the
temperature of the soaking roller 3 is higher than 125 °C
and when the paper size (width size) is small size (90 to
145mm), the heating temperature is set 15 °C lower than
the standard heating temperature by using the fixing op-
eration control section 13. In short, the fixing operation
control section 13 makes the conveying speed slower
and the heating temperature lower, as the temperature
of the soaking roller 3 is higher. Also, the fixing operation
control section 13 makes the conveying speed slower
and the heating temperature lower, as the temperature
of the soaking roller 3 is higher.

[0074] Therefore, as shown in Figs. 7A and 7B, the
temperature rise can easily be suppressed in the non-
paper feed area.

[0075] Figs.8A and 8B show control of fixing operation
(print operation). Figs. 8A and 8B show control data as
atable. These data are stored in the fixing operation con-
trol section 13.

[0076] InFig. 8A, when the temperature of the soaking
roller 3is smallerthan 85 °C, print operation is maintained
in printing, whereas print operation is restarted in printing
stop. When the temperature of the soaking roller 3 is
higherthan 125 °C, print operation is temporarily stopped
in printing, whereas the temporary stop is maintained in
temporary stop of the print operation. In short, the fixing
operation control section 13 stops fixing operation (print
operation) when the temperature of the soaking roller 3
is higher than a set value of data. In Fig. 8A, the paper
size (width size) as print information is not used as an
element of control. All the paper sizes are 90 to 265mm
in width.

[0077] InFig. 8B, the printinformation includes various
paper sizes (width sizes). When the temperature of the
soaking roller 3 is smaller than 85 °C, print operation is
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maintained in printing, whereas print operation is restart-
ed in printing stop. When the temperature of the soaking
roller 3 is higher than 125 °C and when the paper size
(width size) is small size (90 to 145mm), print operation
is temporarily stopped in printing, whereas the temporary
stop is maintained in temporary stop of the print opera-
tion. In short, the fixing operation control section 13 stops
fixing operation (print operation) when the temperature
of the soaking roller 3 is higher than a set value of data.
Also, the fixing operation control section 13 stops fixing
operation (print operation) when the paper size is smaller
than a set value of data.

[0078] Therefore, as shown in Figs. 8A and 8B, the
temperature rise can easily be suppressed in the non-
paper feed area.

[0079] Figs. 9A and 9B show control of the degaussing
coil 43 (excessive temperature rise suppression section).
Figs. 9A and 9B show control data as a table. These data
are stored in the fixing operation control section 13.
[0080] InFig.9A, when the temperature of the soaking
roller 3 is smaller than 95 °C, operation of the degaussing
coil 43 is stopped. When the temperature of the soaking
roller 3 is higher than 95 °C, operation of the degaussing
coil 43 is started. In short, the fixing operation control
section 13 starts operation of the degaussing coil 43
when the temperature of the soaking roller 3 is higher
than a set value of data. In Fig. 9A, the paper size (width
size) as print information is not used as an element of
control. All the paper sizes are 90 to 265mm in width.
[0081] InFig. 9B, the printinformation includes various
paper sizes (width sizes). When the temperature of the
soaking roller 3 is smaller than 95 °C, operation of the
degaussing coil 43 is stopped. When the temperature of
the soaking roller 3 is higher than 125 °C and when the
paper size (width size) is small size (90 to 145mm), op-
eration of the degaussing coil 43 is started. In short, the
fixing operation control section 13 starts operation of the
degaussing coil 43 when the temperature of the soaking
roller 3 is higher than a set value of data. Also, the fixing
operation control section 13 starts operation of the de-
gaussing coil 43 when the paper size is smaller than a
set value of data.

[0082] Therefore, as shown in Figs. 9A and 9B, the
temperature rise can easily be suppressed in the non-
paper feed area.

Second Embodiment

[0083] Fig. 10 shows a fixing device in a second em-
bodiment of the present invention. The second embodi-
ment is different from the first embodiment in structure
of the heating section. Other structures than the heating
section are identical to those in the first embodiment, and
therefore, the description thereof is omitted.

[0084] As shown in Fig. 10, a heater 20 is used as a
heating section. The heater 20 is placed inside the fixing
roller 1 for heating the fixing roller 1.

[0085] The heater 20 has a central heater 20a for heat-
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ing an axially central portion of the fixing roller 1 and end
heaters 20b, 20c for heating both the axial end portions
of the fixing roller 1.

[0086] The central heater 20a heats the paper feed
area of the small-size paper sheet P in the contact part
between the fixing roller 1 and the pressure roller 2. The
end heaters 20b, 20c heat the non-paper feed area of
the small-size paper sheet P in the contact part between
the fixing roller 1 and the pressure roller 2.

[0087] Operation of the central heater 20a and opera-
tion of the end heaters 20b, 20c may be controlled inde-
pendently of each other.

[0088] Thefixing operation control section 13 stops op-
eration of the end heaters 20b, 20c when the temperature
of the soaking roller 3 is higher than a set value of data.
Therefore, the temperature rise can easily be suppressed
in the non-paper feed area.

[0089] The presentinvention shall not be limited to the
above-disclosed embodiments. For example, a heat pipe
may be used instead of the soaking roller 3 as a soaking
member. The soaking member may contact with the fix-
ing-side rotation unit in addition to the pressure-side ro-
tation unit.

[0090] The temperature measurement section 10 may
be placed on an end portion of the soaking roller 3 as a
contact-type temperature sensor which contacts the
soaking roller 3.

[0091] A degaussing shield besides the degaussing
coil 43 may be used as the excessive temperature rise
suppression section. The degaussing shield is placed in
the non-paper feed area between the electromagnetic
induction heating section 4 and the fixing roller 1 so as
to intercept the magnetic flux which travels from the ex-
citing coil 42 of the electromagnetic induction heating
section 4 to the non-paper feed area of the fixing roller 1.
[0092] The fixing-side rotation unit and the pressure-
side rotation unit may be formed into a belt shape instead
of the roller shape.

[0093] Although the fixing operation was controlled
with use of the data shown in Fig. 4A to Fig. 9B, the fixing
operation may be controlled with use of data obtained by
calculation of input values.

[0094] The fixing device has two degaussing coils in
the above description. However, the fixing device may
be structured to support paper sheets of a plurality of
sizes, such as large-size, middle-size and small-size. In
that case, more than two degaussing coils may be pro-
vided so as to execute control corresponding to the sizes
of paper sheets.

[0095] The invention being thus described, it will be
obvious that the invention may be varied in many ways,
without departing from the scope of the invention as de-
fined by the appended claims.

REFERENCE SIGNS LIST

[0096]
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1: fixing roller (fixing-side rotation unit)

2: pressure roller (pressure-side rotation unit)

3: soaking roller (soaking member)

4: electromagnetic induction heating section (heat-
ing section)

7: high-frequency inverter

8: coil control section

9: temperature sensor

10:  temperature measurement section

11:  print information input section

13:  fixing operation control section
20:  heater (heating section)

42:  exciting coil

43:  degaussing coil

45:  edge core

Claims

1. A fixing device (120) comprising:

afixing-side rotation unit (1) and a pressure-side
rotation unit (2) which are arranged to contact
with each other to convey a recording material
(P) while fixing toner on the recording material
P);

a heating section (4) for heating the fixing-side
rotation unit;

a soaking member (3) which is arranged to con-
tact with the fixing-side rotation unit (1) or the
pressure-side rotation unit (2) and to suppress
uneven temperature distributions of the fixing-
side rotation unit and the pressure-side rotation
unit (2) in the axial direction thereof;

a first temperature measurement section (9) for
measuring a surface temperature of a paper
feed area of the fixing-side rotation unit (1); and
a second temperature measurement section
(10) for measuring temperature of the soaking
member (3); characterized in that the fixing de-
vice (120) further comprises:

a fixing control section (8) configured to control
the surface temperature of the paper feed area
of the fixing-side rotation unit (1) to be kept at a
heating temperature by increasing or decreas-
ing electric power supply to the heating section
(4), based on the surface temperature of the pa-
per feed area of the fixing-side rotation unit (1)
measured by the first temperature measure-
ment section (9); and

afixing operation control section (13) configured
to control fixing operation so as to suppress ex-
cessive temperature rise in a non-paper feed
area of the fixing-side rotation unit (1), based on
the temperature of the soaking member (3)
measured by the second temperature measure-
ment section (10).
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2. The fixing device set forth in claim 1, further com-

prising:

a printinformation input section (11) for inputting
print information of the recording material (P),
wherein

the fixing operation control section (13) is con-
figured to control the fixing operation based on
the print information input by the print informa-
tion input section (11) and the temperature of
the soaking member (3) measured by the sec-
ond temperature measurement section (10).

The fixing device set forth in claim 1 or 2, wherein
the fixing operation control section (13) is configured
to make a conveyance interval of the continuously
conveyed recording materials (P) larger as the tem-
perature of the soaking member (3) is higher.

The fixing device set forth in any one of claims 1-3,
wherein

the fixing operation control section (13) is configured
to make a conveying speed of the recording materi-
als (P) slower as the temperature of the soaking
member (3) is higher.

The fixing device set forth in any one of claims 1-4,
wherein

the fixing operation control section (13) is configured
to set the heating temperature so as to make the
heating temperature of the heating section (4) lower
as the temperature of the soaking member (3) is
higher.

The fixing device set forth in any one of claims 1-5,
wherein

the fixing operation control section (13) is configured
to stop fixing operation when the temperature of the
soaking member (3) is high.

The fixing device set forth in claim 6, wherein the
fixing operation control section (13) is configured to
restart fixing operation when the temperature of the
soakingmember (3) is a predetermined value orless.

The fixing device set forth in any one of claims 1-7,
wherein

the heating section (4) has an excessive temperature
rise suppression section (43) for suppressing exces-
sive temperature rise in the non-paper feed area out-
side of an area where a small-size recording material
(P) passes in a contact part between the fixing-side
rotation unit (1) and the pressure-side rotation unit
(2), and

the fixing operation control section (13) is configured
to start operation of the excessive temperature rise
suppression section (43) when the temperature of
the soaking member (3) is high.
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9.

10.

1.

The fixing device set forth in claim 8, wherein

the fixing operation control section (13) is configured
to start operation of the excessive temperature rise
suppression section (43) when it is determined that
the temperature of the soaking member (3) is high
so that the temperature of the non-paper feed area
is high.

The fixing device set forth in any one of claims 1-7,
wherein
the heating section (4) includes:

a central heating section (20a) for heating an
axially central portion of the fixing-side rotation
unit (1); and

an end heating section (20b, c) for heating each
of both axial end portions of the fixing-side rota-
tion unit, wherein

the fixing operation control section (13) is con-
figured to stop operation of the end heating sec-
tion (20b, c) when the temperature of the soak-
ing member (3) is high.

An image forming apparatus having a fixing device
set forth in any one of claims 1-10.

Patentanspriiche

1.

Fixiervorrichtung (120), umfassend:

eine fixierungsseitige Rotationseinheit (1) und
eine druckseitige Rotationseinheit (2), die so an-
geordnet sind, dass sie miteinander in Kontakt
sind, um ein Aufzeichnungsmaterial (P) zu for-
dern, wahrend Toner auf dem Aufzeichnungs-
material (P) fixiert wird;

einen Heizabschnitt (4) zum Heizen der fixie-
rungsseitigen Rotationseinheit;

ein Aufweichungsteil (3), das so angeordnet ist,
dass es in Kontakt mit der fixierungsseitigen Ro-
tationseinheit (1) oder der druckseitigen Rotati-
onseinheit (2) ist und ungleichmaRige Tempe-
raturverteilungen der fixierungsseitigen Rotati-
onseinheit und der druckseitigen Rotationsein-
heit (2) in deren Axialrichtung unterbindet;
einen ersten Temperaturmessabschnitt (9) zum
Messen einer Oberflachentemperatur eines Pa-
pierzufiihrungsbereichs der fixierungsseitigen
Rotationseinheit (1); und

einen zweiten Temperaturmessabschnitt (10)
zum Messen einer Temperatur des Aufwei-
chungsteils (3); dadurch gekennzeichnet,
dass die Fixiervorrichtung (120) ferner umfasst:

einen Fixierungs-Steuerungsabschnitt (8),
konfiguriert, um die Oberflachentemperatur
des Papierzufiihrungsbereichs der fixie-
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rungsseitigen Rotationseinheit (1) so zu
steuern, dass sie auf einer Heiztemperatur
gehalten wird, indem eine elektrische Ener-
giezufuhr zu dem Heizabschnitt (4) erhéht
oder verringert wird, auf Basis der Oberfla-
chentemperatur des Papierzufiihrungsbe-
reichs der fixierungsseitigen Rotationsein-
heit (1), die von dem ersten Temperatur-
messabschnitt (9) gemessen wird; und

einen Fixierungsvorgangs-Steuerungsab-
schnitt (13), konfiguriert, um den Fixie-
rungsvorgang so zu steuern, dass ein tber-
mafiger Temperaturanstiegin einem Nicht-
papier-Zufiihrungsbereich der fixierungs-
seitigen Rotationseinheit (1) unterbunden
wird, auf Basis der Temperatur des Aufwei-
chungsteils (3), die von dem zweiten Tem-
peraturmessabschnitt (10) gemessen wird.

2. Fixiervorrichtung nach Anspruch 1, ferner umfas-

send:

einen Bedruckungsinformation-Eingabeab-
schnitt (11) zum Eingeben von Bedruckungsin-
formationen des Aufzeichnungsmaterials (P),
wobei

der Fixierungsvorgangs-Steuerungsabschnitt
(13) dazu konfiguriert ist, den Fixierungsvor-
gang auf Basis der Bedruckungsinformationen,
die von dem Bedruckungsinformation-Eingabe-
abschnitt (11) eingegeben werden, und der
Temperatur des Aufweichungsteils (3), die von
dem zweiten Temperaturmessabschnitt (10)
gemessen wird, zu steuern.

Fixiervorrichtung nach Anspruch 1 oder 2, wobei
der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, ein Forderintervall der kontinu-
ierlich geférderten Aufzeichnungsmaterialien (P)
gréRer zu machen, wenn die Temperatur des Auf-
weichungsteils (3) hoher ist.

Fixiervorrichtung nach einem der Anspriiche 1-3,
wobei

der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, eine Férdergeschwindigkeitder
Aufzeichnungsmaterialien (P) langsamer zu ma-
chen, wenn die Temperatur des Aufweichungsteils
(3) héher ist.

Fixiervorrichtung nach einem der Anspriiche 1-4,
wobei

der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, die Heiztemperatur einzustel-
len, um die Heiztemperatur des Heizabschnitts (4)
niedriger zu machen, wenn die Temperatur des Auf-
weichungsteils (3) hoher ist.
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10

6.

10.

1.

Fixiervorrichtung nach einem der Anspriiche 1-5,
wobei

der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, den Fixierungsvorgang anzu-
halten, wenn die Temperatur des Aufweichungsteils
(3) hoch ist.

Fixiervorrichtung nach Anspruch 6, wobei
der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, den Fixierungsvorgang neu zu
starten, wenn die Temperatur des Aufweichungsteils
(3) ein bestimmter Wert oder weniger ist.

Fixiervorrichtung nach einem der Anspriiche 1-7,
wobei

der Heizabschnitt (4) einen Unterbindungsabschnitt
(43) fur tbermaRigen Temperaturanstieg zum Un-
terbinden eines UbermafRigen Temperaturanstiegs
in dem Nichtpapier-Zufiihrungsbereich auerhalb
eines Bereichs hat, wo ein Aufzeichnungsmaterial
(P) kleiner GréRe in einen Kontaktteil zwischen der
fixierungsseitigen Rotationseinheit (1) und der
druckseitigen Rotationseinheit (2) verlauft, und

der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, einen Vorgang des Unterbin-
dungsabschnitts (43) fur ibermaRigen Temperatu-
ranstieg zu starten, wenn die Temperatur des Auf-
weichungsteils (3) hoch ist.

Fixiervorrichtung nach Anspruch 8, wobei

der Fixierungsvorgangs-Steuerungsabschnitt (13)
dazu konfiguriert ist, einen Vorgang des Unterbin-
dungsabschnitts (43) fur ibermaRigen Temperatu-
ranstieg zu starten, wenn bestimmt wird, dass die
Temperatur des Aufweichungsteils (3) hoch ist, so
dass die Temperatur des Nichtpapier-Zufihrungs-
bereichs hoch ist.

Fixiervorrichtung nach einem der Anspriiche 1-7,
wobei
der Heizabschnitt (4) beinhaltet:

einen zentralen Heizabschnitt (20a) zum Heizen
eines axial zentralen Teils der fixierungsseitigen
Rotationseinheit (1); und

einen Endheizabschnitt (20b, c) zum Heizen von
jedem der beiden axialen Endbereiche der fixie-
rungsseitigen Rotationseinheit, wobei

der Fixierungsvorgangs-Steuerungsabschnitt
(13) dazu konfiguriert ist, einen Vorgang des
Endheizabschnitts (20b, c) anzuhalten, wenn
die Temperatur des Aufweichungsteils (3) hoch
ist.

Bildgebungsvorrichtung, die eine Fixiervorrichtung
nach einem der Anspriiche 1-10 hat.
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Revendications

1.

Dispositif de fixation (120) comprenant :

une unité de rotation du c6té de la fixation (1) et
une unité de rotation du c6té de la pression (2)
qui sont agencées pour étre en contact entre
elles afin de transporter un matériau d’enregis-
trement (P) tout en fixant le toner sur le matériau
d’enregistrement (P) ;

une section de chauffage (4) pour chauffer I'uni-
té de rotation du cété de la fixation ;

un élément de trempage (3) qui est agencé pour
étre en contact avec I'unité de rotation du cété
de lafixation (1) ou l'unité de rotation du cbté de
la pression (2) et pour supprimer des répartitions
de température irrégulieres de I'unité de rotation
du cété de la fixation et de l'unité de rotation du
coté de la pression (2) dans sa direction axiale ;
une premiere section de mesure de température
(9) pour mesurer une température de surface
d’'une zone d’alimentation de papier de l'unité
de rotation du cété de la fixation (1) ; et

une seconde section de mesure de température
(10) pour mesurer la température de I'élément
de trempage (3) ;

caractérisé en ce que le dispositif de fixation
(120) comprend en outre :

une section de commande de fixation (8)
configurée pour commander latempérature
de surface de la zone d’alimentation de pa-
pier de l'unité de rotation du c6té de la fixa-
tion (1) afin qu’elle maintienne une tempé-
rature de chauffage en augmentant ou en
diminuant 'alimentation de courant électri-
que sur la section de chauffage (4), enfonc-
tion de la température de surface de la zone
d’alimentation de papier de 'unité de rota-
tion du coté de la fixation (1), mesurée par
la premiére section de mesure de tempéra-
ture (9) ; et

une section de commande d’opération de
fixation (13) configurée pour commander
I'opération de fixation afin de supprimer
laugmentation de température excessive
dans une zone d’alimentation sans papier
de l'unité de rotation du coté de la fixation
(1), en fonction de la température de I'élé-
ment de trempage (3) mesurée par la se-
conde section de mesure de température
(10).

2. Dispositif de fixation selon la revendication 1, com-

prenant en outre :

une section d’entrée d’information d'impression
(11) pour entrer I'information d’'impression du
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1"

matériau d’enregistrement (P), dans lequel :

la section de commande d’opération de
fixation (13) est configurée pour comman-
derl’'opération de fixation en fonction de I'in-
formation d’impression entrée parla section
d’entrée d’'information d’'impression (11) et
latempérature deI'élémentde trempage (3)
mesurée par la seconde section de mesure
de température (10).

Dispositif de fixation selon la revendication 1 ou 2,
dans lequel :

la section de commande d’opération de fixation
(13) est configurée pour rendre un intervalle de
transport des matériaux d’enregistrement (P)
transportés de maniére continue, plus important
au fur et a mesure que la température de I'élé-
ment de trempage (3) augmente.

Dispositif de fixation selon 'une quelconque des re-
vendications 1 a 3, dans lequel :

la section de commande d’opération de fixation
(13) est configurée pour rendre la température
de transport des matériaux d’enregistrement
(P), plus lente au fur et a mesure que la tempé-
rature de I'élément de trempage (3) augmente.

Dispositif de fixation selon 'une quelconque des re-
vendications 1 a 4, dans lequel :

la section de commande d’opération de fixation
(13) est configurée pour déterminer la tempéra-
ture de chauffage afin de rendre la température
de chauffage de la section de chauffage (4)
moins importante au fur et a mesure que la tem-
pérature de I'élément de trempage (3) augmen-
te.

Dispositif de fixation selon 'une quelconque des re-
vendications 1 a 5, dans lequel :

la section de commande d’opération de fixation
(13) est configurée pour arréter 'opération de
fixation lorsque la température de I'élément de
trempage (3) est élevée.

Dispositif de fixation selon la revendication 6, dans
lequel :

la section de commande d’opération de fixation
(13) est configurée pour redémarrer I'opération
de fixation lorsque la température de I'élément
de trempage (3) est une valeur prédéterminée
ou inférieure.
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8. Dispositif de fixation selon I'une quelconque des re-
vendications 1 a 7, dans lequel :

la section de chauffage (4) a une section de sup-
pression de montée en température excessive 5
(43) pour supprimer la montée en température
excessive dans la zone d’alimentation sans pa-
pier al’extérieurd’une zone ou un matériau d’en-
registrement de petite taille (P) passe dans une
partie de contact entre 'unité de rotation du c6té 70
de la fixation (1) et 'unité de rotation du cété de

la pression (2) ; et

la section de commande d’opération de fixation

(13) est configurée pour démarrer le fonction-
nement de la section de suppression de montée 75
en température excessive (43) lorsque la tem-
pérature de I'élément de trempage (3) est éle-
vée.

9. Dispositif de fixation selon la revendication 8, dans 20
lequel :

la section de commande d’opération de fixation
(13) est configurée pour démarrer le fonction-
nement de la section de suppression de montée 25
en température excessive (43) lorsque I'on dé-
termine que la température de I'élément de
trempage (3) est élevée de sorte que la tempé-
rature de la zone d’alimentation sans papier est
élevée. 30

10. Dispositif de fixation selon I'une quelconque des re-
vendications 1 a 7, dans lequel :

la section de chauffage (4) comprend : 35

une section de chauffage centrale (20a)
pour chauffer une partie axialement centra-

le de I'unité de rotation du cété de la fixation

(1) ;et 40
une section de chauffage d’extrémité (20b,

c) pour chauffer chacune des deux parties
d’extrémité axiales de l'unité de rotation du
cété de la fixation, dans lequel :

45
la section de commande d’opération de
fixation (13) est configurée pour arréter
le fonctionnement de la section de
chauffage d’extrémité (20b, c) lorsque
latempérature de I'élément de trempa- 50
ge (3) est élevée.

11. Appareil de formation d'image ayant un dispositif de

fixation selon 'une quelconque des revendications
1a10. 55

12
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SOAKING ROLLER TEMPERATURE | PAPER SHEET INTERVAL
~<95°C STANDARD PAPER SHEET INTERVAL
95°c=~<110°C STANDARD PAPER SHEET INTERVALx1.5
110°C=~<125°C STANDARD PAPER SHEET INTERVALx2
125°C= ~ STANDARD PAPER SHEET INTERVALx4
Fig.4B
SOAKING ROLLER | PAPER SIZE PAPER SHEET INTERVAL
TEMPERATURE (WIDTH SIZE (mm))
~<95°C |265=~ STANDARD PAPER SHEET INTERVAL
240=~<265 STANDARD PAPER SHEET INTERVAL
215=~<240 STANDARD PAPER SHEET INTERVAL
190=~<215 STANDARD PAPER SHEET INTERVAL
90=~<145 | STANDARD PAPER SHEET INTERVAL
95°C=~<110°C | 265=~ STANDARD PAPER SHEET INTERVAL
240=~<265 STANDARD PAPER SHEET INTERVAL
215=~<240 STANDARD PAPER SHEET INTERVALx1.25
190=~<215 STANDARD PAPER SHEET INTERVALx1.25
90=~<145 STANDARD PAPER SHEET INTERVALx1.5
110°C=~<125°C | 265=~ STANDARD PAPER SHEET INTERVAL
240=~ <265 STANDARD PAPER SHEET INTERVALx1.25
215=~<240 STANDARD PAPER SHEET INTERVALx1.5
190=~<215 | STANDARD PAPER SHEET INTERVALx1.75
90=~<145 STANDARD PAPER SHEET INTERVALx2
125°C=~ 265=~ STANDARD PAPER SHEET INTERVALx1.5
240=~<265 STANDARD PAPER SHEET INTERVALx2
215=~<240 STANDARD PAPER SHEET INTERVALx2.5
190=~<215 STANDARD PAPER SHEET INTERVALx3

90=~<145

STANDARD PAPER SHEET INTERVALx4
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Fig.5A
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SOAKING ROLLER TEMPERATURE | PAPER SHEET CONVEYING SPEED
~<95°C STANDARD CONVEYING SPEED
95°c=~<110°C STANDARD CONVEYING SPEEDx0.9
110°C=~<125°C STANDARD CONVEYING SPEEDx0.8
125°C= ~ STANDARD CONVEYING SPEEDx0.6
Fig.5B
SOAKING ROLLER | PAPER SIZE PAPER SHEET CONVEYING SPEED
TEMPERATURE (WIDTH SIZE (mm))
~<95°C |265=~ STANDARD CONVEYING SPEED
240=~<265 STANDARD CONVEYING SPEED
215=~<240 STANDARD CONVEYING SPEED
190=~<215 STANDARD CONVEYING SPEED
90=~<145 STANDARD CONVEYING SPEED
95°C=~<110°C [ 265~ STANDARD CONVEYING SPEED
240=~<265 STANDARD CONVEYING SPEED
21565 ~<240 STANDARD CONVEYING SPEEDx0.95
190=~<215 STANDARD CONVEYING SPEEDx0.95
90=~<145 STANDARD CONVEYING SPEEDx0.9
110°C=~<125°C| 265 ~ STANDARD CONVEYING SPEED
240~ <265 STANDARD CONVEYING SPEEDx0.95
215=~<240 STANDARD CONVEYING SPEEDx0.9
190=~<215 STANDARD CONVEYING SPEEDx0.85
90=~<145 STANDARD CONVEYING SPEEDx0.8
125°C=~ 265=~ STANDARD CONVEYING SPEEDx0.9
240 ~ <265 STANDARD CONVEYING SPEEDx0.8
2155 ~<240 STANDARD CONVEYING SPEEDx0.75
190=~<215 STANDARD CONVEYING SPEEDx0.7
90=~<145 STANDARD CONVEYING SPEEDx0.6
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Fig.6A
SOAKING ROLLER TEMPERATURE | HEATING TEMPERATURE
~<95°C STANDARD HEATING TEMPERATURE
95°c=~<110°C STANDARD HEATING TEMPERATURE -5°C
110°C= ~<125°%C STANDARD HEATING TEMPERATURE ~5°C
125°C< ~ STANDARD HEATING TEMPERATURE -5°C
Fig.6B
SOAKING ROLLER | PAPER SIZE HEATING TEMPERATURE
TEMPERATURE (WIDTH SIZE (mm))
~<95°C | 265=~ STANDARD HEATING TEMPERATURE
240=~ <265 STANDARD HEATING TEMPERATURE
215=~<240 STANDARD HEATING TEMPERATURE
190= ~ <215 STANDARD HEATING TEMPERATURE
90=~<145 STANDARD HEATING TEMPERATURE
95°C=~<110°C | 265=~ STANDARD HEATING TEMPERATURE
240= ~ <265 STANDARD HEATING TEMPERATURE
2155 ~<240 STANDARD HEATING TEMPERATURE -5°C
190=~<215 STANDARD HEATING TEMPERATURE -5°C
90=~<145 STANDARD HEATING TEMPERATURE -5°C
110°C=~<125°C| 265 ~ STANDARD HEATING TEMPERATURE
240=~<265 STANDARD HEATING TEMPERATURE -5°C
215=~<240 STANDARD HEATING TEMPERATURE -5°C
190=~<215 STANDARD HEATING TEMPERATURE -5°C
90=~<145 STANDARD HEATING TEMPERATURE -5°C
125°C=~ 265=~ STANDARD HEATING TEMPERATURE -5°C
240=~<265 STANDARD HEATING TEMPERATURE -5°C
215=~<240 STANDARD HEATING TEMPERATURE -5°C
190=~<215 STANDARD HEATING TEMPERATURE -5°C
90=~<145 STANDARD HEATING TEMPERATURE -5°C
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Fig.7A
SOAKING ROLLER | PAPER SHEET
TEMPERATURE | CONVEYING SPEED HEATING TEMPERATURE
~ <95°C | STANDARD CONVEYING | STANDARD HEATING
SPEED TEMPERATURE
95°C <~ <110°C | STANDARD CONVEYING | STANDARD HEATING
SPEEDx0.95 TEMPERATURE -5°C
T10°C=<~ <125°C| STANDARD CONVEYING | STANDARD HEATING
SPEEDx0.9 TEMPERATURE —10°C
125°C< ~ STANDARD CONVEYING | STANDARD HEATING
SPEED*0.8 TEMPERATURE -15°C
Fig.7B
SOAKING ROLLER |PAPER SIZE | PAPER SHEET HEATING TEMPERATURE
TEMPERATURE  |(WIDTH SIZE (mm)] CONVEYING SPEED
STANDARD CONVEYING| STANDARD. HEATING
~<o5'c | 282 S FHDARD CONVEYING| STANDARD HEATING ]
e D e COTVEVING QER’EEEQEUEEANNG
215=~<240 |SpEED TEMPERATURE
190= ~ <215 | STANDARD CONVEYING| STANDARD HEATING |
= 3PEED TEMPERATURE

STANDARD CONVEYING

90=~<145 SPEED

95°C=~<110°C

265~

STANDARD CONVEYING
SPEED

STANDARD HEATING
TEMPERATURE

STANDARD HEATING

TEMPERATURE

STANDARD CONVEYING

240=~<265 SPEED

STANDARD CONVEYING

215=~<240 | SPEEDx0.95

STANDARD CONVEYING

190= ~ <215 | SPEEDx0.95

STANDARD_CONVEYING

STANDARD HEATING

TEMPERATURE

STANDARD HEATING
TEMPERATURE -5°C

STANDARD HEATING

TEMPERATURE -5°C

STANDARD HEATING

e Sah S DARD R ONVEY IO S ARD LR
110°C< ~<125°C | 265=~ SPEED TEMPERATURE
40<~ <265 STANDARD CONVEYING "STANDARD HEATING |
= SPEEDx0.9 TEMPERATURE -5°C
15<~ <240 | STANDARD CONVEYING STANDARD HEATING
= SPEEDx0.95 TEMPERATURE -5°C
190< ~ <215 | SIANDARD CONVEYING| STANDARD HEATING
= SPEEDx0.9 TEMPERATURE -10°C
90=~ < 145 | STANDARD CONVEYING| STANDARD HEATING
= SPEEDx0.9 TEMPERATURE -10°C
. B5 <~ STANDARD. CONVEYING| STANDARD HEATING |
125°C< ~ s SPEEDx0.95 TEMPERATURE -5°C
240< ~ <265 | STANDARD CONVEYING| STANDARD HEATING
= SPEEDx0.9 TEMPERATURE -10°C
215 ~ <240 | STANDARD CONVEYING| STANDARD HEATING
S SPEEDx0.85 TEMPERATURE -15°C
190=~ <215 | STANDARD CONVEYING| STANDARD HEATING
= SPEEDx0.85 | TEMPERATURE -15°C

STANDARD CONVEYING

90=~<145 |SPEEDx0.8

[ STANDARD HEATING
TEMPERATURE -15°C
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Fig.8A
SOAKING ROLLER | PRINT OPERATION PRINT OPERATION
TEMPERATURE (IN PRINTING) (IN TEMPORARY STOP)
~<85°C_|PRINTING MAINTAINED  [TEMPORARY STOP—PRINT RESTART
85°C <~ <95°C TEMPORARY STOP MAINTAINED
95°C < ~ <110°C | PRINT-TEMPORARY STOP
110°C< ~ <125°C
125°C< ~
Fig.8B
SOAKING ROLLER |PAPER SIZE | PRINT OPERATION | PRINT OPERATION
TEMPERATURE | (WIDTH SIZE (mm))| (IN PRINTING) (IN TEMPORARY STOP)
~<85°C | 265~ PRINTING TEMPORARY STOP
240< ~ <265 | MAINTAINED —PRINT RESTART
2155 ~ <240
190< ~<215
90 ~<145
85C<~<95°C | 2655~ PRINTING TEMPORARY STOP
240< ~ <265 MAINTAINED —PRINT RESTART
2155 ~ <240
190 ~<215
90 ~<145 TEMPORARY STOP MAINTAINED
95°C< ~<110%C | 265= ~ PRINTING TEMPORARY STOP—PRINT RESTART
240= ~ <265 | MAINTAINED TEMPORARY STOP
215 ~ <240 [PRINT MAINTAINED
190< ~ <215 |~TEMPORARY STOP
90 ~<145
110°C< ~ < 125°C| 2655 ~ PRINTING MAINTAINED | TEMPORARY STOP
240< ~ <265 |PRINT MAINTAINED
2155 ~ <240 | -TEMPORARY STOP
190<~<215
90 ~<145
125C=~ 265=~ PRINT TEMPORARY STOP
240=< ~ <265 | —~TEMPORARY STOP | MAINTAINED
2155~ <240
190< ~ <215
90=<~<145
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Fig.9A
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SOAKING ROLLER TEMPERATURE| DEGAUSSING COIL
~<95°C OFF
95°C<~<110°C ON
110°C=~<125°C ON
125°C=~ ON
Fig.9B
SOAKING ROLLER | PAPER SIZE DEGAUSSING COIL
TEMPERATURE (WIDTH SIZE (mm))
~<95C |265=~ OFF
240=~<265 | OFF
215=~<240 | OFF
190<~<215 | OFF
90=<~<145 |OFF
95°C<~<110°C | 265<~ OFF
240=~<265 | OFF
215=~<240 |ON
190<~<215 |ON
90<~<145 |ON
110°C=~<125°C | 265<~ OFF
240=~<265 |ON
215<~<240 |ON
190=<~<215 | ON
90<~<145 |ON
125°C<~ 265< ~ ON
240=~<265 |ON
2155~<240 |ON
190=~<215 |ON
90<~<145 [ON
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